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ABSTRACT 
            The prevalence of adolescent anaemia is rapidly increasing all over the 
world at an alarming rate over the recent years.  Anaemia affects the majority of 
population worldwide. The increase incidence of anaemia in developing countries 
follows the life style changes, low socio economics, dietary habits, etc. The 
consumption of orange juice is an influencing factor in improving blood 
haemoglobin level among anaemic adolescent girls.  This study was done to 
identify the effectivenessof orange juice with elemental iron versus elemental iron 
supplementation to increase the level of haemoglobin on anaemia among 
adolescent Girls (10-14) years, in corporation Schools in Choolai, Chennai. An 
experimental study with pretest posttest control group research design was used 
and a sample of 60 adolescent girls (30 in experimental and 30 in control group) 
were selected by using simple random sampling technique. 50 ml of orange juice 
with elemental iron was given to the adolescent girls in experimental group after 
lunch daily for 14 days. The conceptual frame work was based on modified model 
of Wiedenbach’s helping Art of clinical nursing theory. The tool used for the 
study includes structured interview schedule and observation method using 
haemoglobino meter. The obtained data was analyzed by using descriptive and 
inferential statistics. The findings of the study showed that, mean haemoglobin in 
the experimental group was 9.84, and post-test mean haemoglobin was 10.98.       
t = 14.21, p = 0.001***  it was highly significant with confidence interval of 95% 
whereas in control group the pre-test mean haemoglobin was 9.96, and post-test 
mean haemoglobin was   10.44. t = 1.99, P = 0.05* it shows significant 
improvement  in  blood haemoglobin  level after an intervention .Orange fruit is 
easy availability, palatability and improves the general wellbeing of the adolescent 
girls, and prevents them from developing future complications. 
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CHAPTER - I 
INTRODUCTION 
“ADOLESCENT WOULD BE THE BEST INVESTMENT FOR FUTURE”  
         - SUNDARLAL   
Health is a fundamental human right and health is central to the concept of 
quality of life. Today’s children are future pillars.  
Adolescence is a period of the second decade of life. They constitute over 
one fifth of India’s population. Adolescence begins when the secondary sex 
characteristics appear and ends when somatic growth is completed and the 
individual is psychologically mature, capable of becoming a contributing member 
of society. India has the world’s highest prevalence of iron deficiency anaemia 
among women, with 60 to 70 percent of the adolescent girls being anaemic. 
Adolescence is considered as a nutritionally critical period of life. The pre-
pregnancy nutritional status of young girls is important as it impacts the outcome 
of their pregnancy. Hence, the health of adolescent girls demands special attention. 
According to the World Health Organization (WHO), iron deficiency is the 
number one nutritional disorder in the world. Dietary iron comes in two forms, 
heme and nonheme. Heme iron is found in red meats, fish and poultry; nonheme 
iron is found in plants, like lentils and beans. The decreased dietary iron intake, 
poor absorption, worm infestation, increased body demand, menstruation are the 
major causes of iron deficiency anemia among adolescent girls.  
The world’s adolescent population is facing serious nutritional challenges 
which are not only affecting their growth and development but also their livelihood 
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as adults. Yet, adolescence remains a largely neglected, difficult- to- measure and 
hard -to- reach population, in which the needs of adolescent girls in particular, are 
often ignored. 
          The WHO has defined adolescence as the age period is between 10 to 19 
years for both the sexes (married and unmarried). There are about 1.2 billion 
adolescence in the world, which is equal to 1/5th of the world’s population and 
their numbers are increasing. Out of these, 5 million adolescence are living in 
developing countries. India’s population has reached the 1 billion mark, out of 
which 21% are adolescents. 
Iron deficiency anaemia will be prevented by adequate dietary intake or iron 
rich foods such as green leafy vegetables like amaranth, spinach, coriander leaves, 
drumstick leaves, radish leaves, vegetables such as beet root, drumstick, cereals 
like ragi, barley, cholam (Sorghum), rice (raw milled), legumes like Bengal gram 
dhal, Black gram dhal, soyabean, Nuts and oil seeds like dates, cherry, fruits such 
as chickoo, pomegranate and jaggary.  
Iron is one of the micronutrient. It is used for the formation of haemoglobin, 
oxygen transportation, brain development, regulation of body temperature and 
muscle activity. The decreased haemoglobin level is called as iron deficiency 
anemia. 
  Nowadays the young adolescent faces many problems because of their 
lifestyle modifications such as eating Junk foods, fast foods, snacking, skipping of 
the meals which are common in urban adolescent girls.  
Periodic de-worming should be encouraged for every 6 months once, 
maintaining hygienic practices like hand washing, wearing regular foot wear 
practices while going to the toilet. Regular haemoglobin screening tests will 
identify the iron deficiency anemia in early stage. 
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Weekly Iron supplementation in adolescent girls will prevent the severe iron 
deficiency anemia and its complications such as myocardial infarction, and angina. 
Iron supplementation should be given before meals because the iron will absorb 
easily in acidic nature or it may be given along with citrus juice like lime or orange 
juice. Oranges, citrus fruits, and their zest (the shavings of their peel) are all high in 
vitamin C. Oranges provide 59mg (99% daily value (DV)) per 100 gram serving, 
98mg (163% DV) per cup, and 83mg (138% DV) per orange. 
Oral iron tablets are usually a safe, inexpensive, and effective treatment for 
people with iron deficiency. The following tips are recommended: 
• Enteric coated (EC) iron tablets are not recommended because iron is 
best absorbed from the duodenum and jejunum (the first and middle 
parts of the small intestine). EC iron releases iron further down in the 
intestinal tract, where it is not as easily absorbed. In some cases, the 
EC iron tablet passes through the entire intestinal tract with the 
coating intact, meaning that none of the iron was absorbed. 
• Certain foods and medicines can reduce the effectiveness of iron 
tablets. Iron tablets should not be taken with food, certain antibiotics, 
tea, coffee, calcium supplements, or milk. Iron should be taken one 
hour before or two hours after these items. Iron should be taken two 
hours before or four hours after antacids. 
• Iron tablets are best absorbed in an acidic environment; taking iron 
with one 250 mg vitamin C tablet or orange juice can enhance iron 
absorption. 
There are several types of oral iron. There is no evidence that one form of 
iron is more effective than another. 
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• Ferrous fumarate — 106 mg elemental iron/tablet 
• Ferrous sulfate — 65 mg elemental iron/tablet 
• Ferrous sulfate liquid — 44 mg elemental iron/teaspoon (5 ml) 
• Ferrous gluconate — 28 to 36 mg iron/tablet 
Teenage girls between 11 and 18 years of age need 14.8mg of iron each day 
(teenage boys need 11.3mg of iron per day). 
Evaluation and Treatment of Iron Deficiency Anemia (IDA) the first-line 
treatment is oral iron is safe, cost-effective, and convenient. To optimize iron 
absorption, ferrous salts should be taken with orange juice, since iron is better 
absorbed in an acidic environment. Furthermore, ascorbic acid reduces the 
oxidation of ferrous to ferric iron. Ferrous sulfate is typically taken in 300-mg 
tablets (60 mg elemental iron); ferrous gluconate is taken in 320-mg tablets (36 mg 
elemental iron) three to four times daily. Since the duodenum can maximally 
absorb 10–20 mg of iron daily. The therapeutic goal of oral iron therapy is to 
induce reticulocytosis within days and raise serum haemoglobin by 1–2 g/dl every 
2 weeks, ultimately restoring iron stores in approximately 3–4 months the dose is 
probably adequate. 
1.2 NEED FOR THE STUDY: 
Nutritional deficiency anaemia is very common in India and iron deficiency 
is the commonest nutritional deficiency all over the world. According to WHO, 
over one third of the world’s population suffers from anaemia, mostly due to iron 
deficiency. India continues to be one of the countries with very high prevalence. 
National Family Health Survey reveals the prevalence of anaemia to be 70-80% in 
children, 70% in pregnant women and 24% in adult men. The prevalence of 
anaemia in India is high because of low dietary intake, poor availability of iron, 
chronic blood loss due to hook worm infestation and malaria. 
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Despite the fact that iron is the second most abundant metal in the earth's 
crust, iron deficiency is the world's most common cause of anaemia. When it 
comes to life, iron is more precious than gold. The body hoards the element so 
effectively that over millions of years of evolution, humans have developed no 
physiological means of iron excretion. Iron absorption is the sole mechanism by 
which iron stores are physiologically manipulated.  
Many teenage girls skip meals or try unbalanced fat diets in an effort to lose 
weight, or they may decide to become vegetarian. As a result, they may not be 
getting enough iron for their body needs during these years, which put them at 
higher risk for iron-deficiency anaemia. This condition is common in teenage girls, 
especially those who have heavy menstrual periods. 
Lisa hark., said People with a higher risk for iron-deficiency anaemia 
include: Women who are pregnant or have heavy menstrual losses, Teenage girls, 
People with kidney failure or gastrointestinal problems, People who exercise 
intensely on a regular basis, People who have pica. People with this condition 
crave and eat nonfood items (such as clay, dirt, or cornstarch), which may block 
iron from being absorbed in the body. 
The average adult stores about 1 to 3 grams of iron in his or her body. An 
exquisite balance between dietary uptake and loss maintains this balance. About 1 
mg of iron is lost each day through sloughing of cells of skin and mucosal surfaces, 
including the lining of the gastrointestinal tract (Cook et al., 1986). Menstruation 
increases the average daily iron loss to about 2 mg per day in premenopausal 
female adults (Bothwell and Charlton, 1982). No physiologic mechanism of iron 
excretion exists. Consequently, absorption alone regulates body iron stores 
(McCance and Widdowson, 1938). The augmentation of body mass during 
neonatal and childhood growth spurts transiently boosts iron requirements (Gibson 
et al., 1988). 
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WHO identifies adolescence as the period in human growth and 
development that occurs after childhood and before adulthood, from ages 10 
to19.WHO reports Mortality In 2004 2.6 million young people died (10-24 years). 
Ninety-seven percent of these deaths (2.56 million), occurred in low- and middle-
income countries. Death rates sharply from early adolescence (10-14 years) to 
young adulthood (20-24 years), the causes varied by region and sex. Over the last 
50 years, mortality rates in all age groups from children to adolescents and young 
adults have declined. However, mortality among young people (15-24 years) has 
decreased less than for these other age groups, overtaking childhood mortality in 
high income countries.  
STATEMENT OF THE PROBLEM: 
“Assess the effectiveness of orange juice with elemental iron versus elemental iron 
supplementation to increase the level of haemoglobin on anaemia among 
adolescent girls in Corporation Schools in Choolai, Chennai”. 
OBJECTIVES: 
1. To assess the pre-test haemoglobin level among adolescent girls in the 
experimental and control group. 
2. To assess the post-test haemoglobin level among adolescent girls in the 
experimental and control group. 
3. To assess the effectiveness of elemental iron with orange juice in the 
experimental group and elemental iron alone in a control group of the 
adolescent girls. 
4. To compare the pre-test and post-test haemoglobin level among adolescent 
girls in the experimental and control group. 
5. To associate findings with the selected demographic variables among 
adolescent girls in the experimental group. 
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Operational definition: 
1. Effectiveness: 
 Effectiveness refers to increase in haemoglobin level after administration of 
elemental iron with orange juice for the period of 14 days. 
2. Anaemia: 
Anaemia means reduction of the serum haemoglobin level below the range 
of 12mg/dl of the adolescent girls. 
3. Adolescent girls: 
In this study adolescent girl refers to the girls belonging to the age group of 
10-14 years. 
4. Orange juice and Elemental iron: 
Administration of orange juice 50ml and elemental iron 36mg/day after lunch 
for a period of 14 days. 
Assumption: 
The study assumed that, 
1. Most of the adolescent girls were anaemic. 
2. Vitamin C enhances the iron absorption, thereby increasing the 
haemoglobin level. 
3. Anaemia is preventable and treatable. 
4. Nurses can play a major role in the correction of anemia. 
Hypothesis: 
H0: There will a significant difference in pre-test haemoglobin level among 
adolescent girls between the experimental and control group. 
H2: There will be a significant difference between pre and post-test mean 
heamoglobin among adolescent girls in the experimental and control group. 
H3: There will be a significant association between the mean haemoglobin and 
selected demographic variables among adolescent girls in the experimental group. 
8 
 
                                                       CHAPTER - II 
REVIEW OF LITERATURE 
This chapter deals with the information collected with relevant to the 
present Study through published and unpublished materials. These publications 
are the foundation to carry out the research work. Highly extensive review of 
literature pertaining to research topic was done to collect maximum information 
for laying foundation of the study. 
This section has two parts: 
2.1: Review of related literature 
2.2: Conceptual framework 
2.1 REVIEW OF RELATED LITERATURE 
1) Literature related to prevalence of anemia among adolescent girls 
2) Literature related to factors influencing iron absorption. 
3) Literature related to the treatment of anemia 
4) Literature related to the effectiveness of orange juice and elemental iron    
supplementation 
Literature related to prevalence of anemia among adolescent girls 
Hallalberg. et. al., (1993) Conducted a study to assess the iron deficiency 
of 15-16 year old girls (n = 220) and boys (n = 207) using serum ferritin (SF). In 
this study of women regarding the relationship between SF and stainable bone 
marrow iron, it was established that at a cutoff value for SF of < 16 
micrograms/L. Thus the study showed that in 40% of the girls and 15% of the 
boys SF was below the cutoff value, indicating iron deficiency.  
Manimaya. et. Al., (2000) conducted a descriptive study to assess the 
prevalence of anaemia among adolescent girls in which 630 school going 
adolescent girls were selected.  The result showed that the prevalence of anemia 
in adolescent girls to be 80.6%. 
Muslimmanton. et. al., (2000) conducted a cross sectional study to 
identify the different nutritional and iron status characteristics of young 
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adolescent girls (10-12 years) with iron deficiency anaemia and anaemia without 
iron deficiency in the rural coastal area of Indonesia. Total number of samples 
1358 from that anaemic girl (N=133) were selected 34 elementary schools.  
Haemoglobin, serum ferritin, serum transferrin receptor and zinc were measured 
for their nutritional status.  Out of 133 anemic girls, 29 (21.8%) suffered from 
iron deficiency anaemia. 
Sabithabasu., (2005) conducted the cross sectional study to assess the 
Prevalence of anemia and determine serum ferritin status among 1120 healthy 
adolescent (12-18 years) girls in a rural school in Chandigarh in India. The 
results were 23.9% of adolescent girls having a high prevalence of iron 
deficiency anemia. 
Sen. A., (2006) conducted studies on the deleterious functional impact of 
anaemia   among 411young adolescent school girls, Gujarat, India. Standard 
methods were used between 10-14 years of adolescent girls. The result was the 
prevalence of iron deficiency was 67%. It is a higher incidence rate. 
Sumenet. et. Al., (2006) conducted a cross sectional study to screen out 
the healthy pattern of the adolescent girls in the age group of 10-14 years. 
N=110, diet survey and haemoglobin level was assessed. The results showed that 
less than 10% were having normal hemoglobin level others are anaemic the 
haemoglobin level is between 6 to 11.9 gm/dl(p<0.05) 
Chaudhry. SM., (2008) conducted a study on anaemia among adolescent 
females in the urban area of Nagpur, Maharastra in India. A cross sectional 
survey was conducted among 296 adolescent girls 10-19 years. The results were 
the prevalence of anaemia among adolescent females was found to be 35.1%.  
Kramipour.R., (2008) A Cross sectional study  was conducted on 
prevalence of iron deficiency anaemia among adolescent school girls from 
Kermanshah, West Iran. The result was 47 girls 12.2% with iron deficiency 
anemia. 
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Tussing Humphreys, LM., (2009) conducted a study on iron deficiency 
anemia among adolescent girls in Bangladesh. The sample size was 355 
adolescent girls. The result was iron deficiency anaemia has 24.8% of adolescent 
girls. 
Al-Sayes, et. al. (2011) conducted a study to determine the prevalence of 
iron deficiency and iron deficiency anaemia among apparently healthy Saudi 
young female university students studying at King Abdulaziz University in 
Jeddah. 310 blood samples were collected from the students. Their age ranged 
between 11 to18 years and it was found that 25.9% of students had a deficient 
iron store and 23.9% of students had iron deficiency anaemia. 
Literature related to factors influencing iron absorption 
Zijip., (2000) conducted a study the effect of tea and other dietary factor 
on iron absorption. He says that absorption enhanced by ascorbic acid and meat, 
fish and poultry. The following recommendations are made to increase home 
iron intake, Increase meal time ascorbic acid intake, and fortified food with iron. 
Recommendations with respect to tea consumption include, consume tea 
between meals instead of during the meals, and simultaneously consume 
ascorbic acid, acid, fish and poultry. 
Fishman, et. al., (2000) investigated a systematic review of vitamin 
supplementation trials that reported changes in anemia or iron status. Resume of 
the study shows vitamin A can improve hematological indicators and enhance 
the efficacy of iron supplementation based data showing it is efficacy in 
reducing anemia or iron deficiency. 
Skeaff, et. al (2001) investigated the efficacy of a dietary regimen 
involving increased consumption of iron-rich foods with ascorbic acid and 
enhances of iron absorption and decreased consumption of inhibitors of iron 
absorption and a low dose iron supplement for increasing iron  stores in young 
adult women with mild iron deficiency. The investigator concluded that 
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intensive dietary program has the potential to improve the iron status of women 
with iron deficiency. 
Geerlings, et. al., (2003) conducted a community based randomized 
controlled trial to assess the effects of cooking in iron, aluminum cooking pots in 
Malawian households in an area with high malaria prevalence. They concluded 
that consumption of food prepared in iron cooking pots shows a significant rise 
in hemoglobin after 6 weeks use. Using an iron cooking pots in developing 
countries could provide an innovative way to prevent iron deficiency anemia in 
malaria areas where regular iron supplementation is problematic. 
Hashizume, et. al (2004)  conducted a cross sectional  study of 97 school 
aged children living in Kzyl-Orda to investigate anemia related to the sufficiency 
of dietary iron intake. The researcher concluded that the low bioavailability of 
dietary iron seems related to anemia in the region. Although iron fortification or 
supplementation programs can be useful for promoting the anemia prevention 
control program. 
Literature related to the treatment of anemia 
Vijayalakshmi, et. al (2000)conducted a true experimental study to 
assess the bio availability of iron from mug beans and its effect on the nutritional 
status of adolescent girls, at Mulaivail, Karur. 150 samples were selected among 
the age group of 12-18 years. The anthropometric measurement and serum 
hemoglobin, iron binding capacity tests were done for them. The intervention 
was given for about 20 days oral iron. Before the intervention the mean value of 
hemoglobin was 9.1 gm/dl and after the intervention was 11.3gm/dl. There was a 
significant difference in the hemoglobin level (p<0.001). 
NalwadeVijaya. et. al., (2001) conducted a quasi-experimental study to 
assess the nutritional intervention for iron and vitamin A deficiency among 70 
adolescent girls, between the age group of 10-18 years in Parbhani. 
Anthropometric measures, clinical signs and symptoms of nutritional deficiency 
disorders were assessed and 7 hours recall method was used to assess the food 
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intake of the girls. Iron and vitamin A supplementation were supplemented to 
them for 90 days, which post test was done. At the end of the study there was a 
decrease in the prevalence of anemia (48%) vitamin A deficiency (28.11%) 
among the experimental group. However, in the control group there were 
significant differences. There was a significant improvement seen (p<0.001) 
after the interventions. 
Swarnalatha. et. al (2001) conducted an experimental study to assess the 
impact of iron, vitamin A and vitamin C supplementation on anemic adolescent 
girls at Sri Narayana higher secondary school, Ullipudhur. Hundred samples 
were selected among the age group of 13-15 years. The findings showed that 
initially overall 35.7 percent adolescent girls were anemic. Mild and severe 
anemia in 2% of the subjects. At the end the study overall 26.72 percent 
adolescent girls were anemic, 9.2 % were mildly anemic and severe anemia in 
0.98% of the subjects. There was a significant improvement seen after the 
intervention (p<0.05). 
Brady. et. al (2003) conducted a clinical study on iron supplementation 
and absorption in the presence and absence of ascorbic acid. The study revealed 
that fortification with ascorbic acid increases the bio availability in both 
presence and absence of inhibiting substances (coco, caffeine items). Ascorbic 
acid contains micro encapsulation with Lecithin, which birds and protect the iron 
particles from the action of inhibiting substances (84%) when a human takes the 
iron supplements along with ascorbic acid helps to get the higher amount of iron 
absorption (p=0.02).  
Juinil., (2005) was conducted a clinical correlation study on the impact of 
vitamins in iron absorption among 200 adolescent girls. Hemoglobin and serum 
retinol studies were done for the samples. The study revealed that there is an 
observed correlation between serum retinol and hemoglobin levels. The girls 
with a low serum retinol concentration are more likely to have iron-deficiency 
anaemia (76.1%), compared to those with normal to high levels of retinol 
13 
 
(24.9%). While vitamin A deficiency has an adverse effect on hemoglobin 
synthesis, even a slight  increase in vitamin A intake can lead to a significant rise 
in  hemoglobin levels (p<0.001). However, vitamin A is less effective in 
alleviating severe iron-deficiency anemia. Without doubt, low levels of iron in 
the body cannot be relieved by vitamin A supplementation alone. Ascorbic acid 
plays an important role in modulating ferritin synthesis iron storage. 
Literature related to the effectiveness of orange juice and elemental iron    
supplementation 
Balay. KS, et. al., (2004) studied 21 children, ages 4.0 to 7.9 years using 
a randomized crossover design. Subjects consumed a small meal including a 
muffin containing 4 mg Fe as ferrous fumarate and either apple (no ascorbic 
acid) or orange juice (25 mg ascorbic acid). They were separately given a 
reference dose of Fe (ferrous sulfate) with ascorbic acid. Iron absorption , 
increased from 5.5% +/- 0.7% to 8.2% +/- 1.2%, P < 0.001 from the muffins 
given with orange juice compared with muffins given with apple juice. The 
absorption of ferrous fumarate given with orange juice and enhancement of 
absorption by the presence of juice were significantly positively related to 
height, weight, and age (P < 0.01 for each). Although iron absorption from 
ferrous fumarate given with apple juice was significantly inversely associated 
with the (log transformed) serum ferritin, the difference in absorption between 
juice types was not (P > 0.9). They conclude overall benefit to iron absorption 
from ferrous fumarate provided with orange juice. There was a nearly 2-fold 
increase in iron absorption from ferrous fumarate given with orange juice. 
Amyzhu. et. al., (2012) have conducted Evaluation and Treatment of Iron 
Deficiency Anemia as the first-line treatment for IDA, oral iron is safe, cost-
effective, and convenient. Ferrous sulfate and ferrous gluconate are the two 
preferred oral preparations of iron, given the low cost and good bioavailability of 
elemental iron. To optimize iron absorption, ferrous salts should be taken with 
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orange juice, since iron is better absorbed in an acidic environment. 
Furthermore, ascorbic acid reduces the oxidation of ferrous to ferric iron. 
         The American society for clinical nutrition, (1979) measure iron 
absorption in children from meals containing apple juice or orange juice. 
Hypothesized that iron absorption would be greater with orange juice due to its 
higher ascorbic acid content than that of apple juice. On two successive days, 
children consumed identical meals which included apple juice, one day and 
orange juice on the other, in random order. Iron absorption was measured from 
the red blood cell incorporation of the iron stable isotopes 14 days later. 25 
healthy children were recruited, of whom 21 (11 male, 10 female) completed the 
study. Results show Median iron absorption from the meal ingested with apple 
juice was 7.2% (mean +- standard deviation, 9.5 +- 9.7%). Median iron 
absorption from the meal ingested with orange juice was 7.8% (9.8 +- 6.7%, p = 
0.44). Iron absorption from the meal that included apple juice was significantly 
correlated with serum ferritin concentration (p = 0.02); iron absorption from the 
meal that included orange juice tended to correlate with serum transferring 
receptor concentration (p = 0.051). They conclude orange is effective than apple. 
        Carlos Albert., (2003) studied that different fortified foods have been used 
for the control of iron-deficiency anaemia in children. To evaluate the 
usefulness of fortified orange juice, 50 preschool children enrolled in a day-care 
center in the town of Pontal, Southeast Brazil, received two flasks of 200 ml 
orange juice fortified with 20 mg ferrous sulfate, from Monday to Friday for 4 
months. Capillary haemoglobin and z scores of the anthropometric indicators, 
weight-for-age, weight-for-height and height-for-age were determined at the 
beginning of the study and after 4 months. Mean haemoglobin increased from 
10.48 ± 1.66 to 11.60 ± 1.09 mg/dl (p = 0.00003) and the prevalence of anaemia 
(Hb< 11 mg/dl) decreased from 60 to 20%. The acceptance of fortified juice was 
excellent and no undesired effect was observed. Conclude that the consumption 
of iron-fortified orange juice is an adequate strategy to complement iron intake 
in preschool children and, therefore, to treat and prevent iron-deficiency 
anaemia. 
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2.2. CONCEPTUAL FRAME WORK 
         A Conceptual framework is a process of ideas which are framed and 
utilized for the development of a research design. It helps the researcher to know 
what data needs to be collected and gives direction to an entire research process. 
          The study is based on the concept that administration of 50 ml of orange 
juice with elemental iron to adolescent girls will improve hemoglobin level. The 
investigator adopted the Wiedenbach’s Helping Art of Clinical Nursing Theory 
(1964) as a base for developing the conceptual framework.  ErnestinWidenbach 
proposes helping  the art of clinical nursing theory in 1964 for nursing which 
describes a desired situation and way to attain it. It directs action towards the 
explicit goal. 
THIS THEORY HAS 3 FACTORS 
1) Central purpose 
2) Prescription 
3) Realities 
1) Central purpose 
           It refers to what the nurse wants to accomplish. It is the overall goal 
towards which a nurse strives. 
2) Prescription 
           It refers to the plan of care for clients. It will specify the nature of action 
that will fulfill the nurse’s central purpose. 
3) Realities 
           It refers to the physical, physiological, emotional and spiritual factors that 
come into play in situation involving nursing action. The five realities identified 
by Wiedenbach’s are agent, recipient, goal, means and framework. 
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The conceptual framework of the nursing practice according to this theory 
consists of three steps as followed: 
Step I     :      Identifying the need for help 
Step II   :      Ministering the needed help 
Step III  :    Validating that the need for help was met. 
Step I:  Identifying the need for help 
          This step involves determining the need for help. The anaemic adolescent 
girls were identified based on demographic variables, inclusive and exclusive 
criteria, simple random sampling technique was used to assign the patients in 
experimental and control group. 
Step II:  Ministering the needed help  
          50 ml of orange juice with elemental iron was given to experimental group 
daily in the afternoon. 
Agent     : Investigator 
Recipient : Anemic adolescent girls 
Goal  : To improve hemoglobin level 
Means  : 25 ml of orange juice 
Framework : Selected  schools at choolai, Chennai. 
Step-III:    Validating that need for help was met. 
          It is accomplished by means of post assessment of haemoglobin level. It is 
followed by an analysis of the findings. 
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Fig-1: conceptual framework based on modified model of wiedenbach’s helping art of clinical nursing theory (1964)
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CHAPTER-III 
RESEARCH METHODOLOGY 
Research methodology provides a brief description of the method adopted 
by the investigator in the present study and it refers to the principles and ideas on 
which researcher bases their procedures and strategies. This chapter deals with the 
description of the methods and different steps used for collecting and organizing 
data such as  the  research approach, research design, variables, setting of the 
study, population, sample, sample size, sampling technique,  criteria for sample 
selection, developing and description of tool, ethical consideration, content 
validity, pilot study, reliability, data collection procedure and plan for data 
analysis. The present study was done to assess the effectiveness of orange juice 
with elemental iron versus elemental iron supplementation to increase the level of 
haemoglobin on anaemia among adolescent Girls in selected Schools of Choolai, 
Chennai. 
3.1 RESEARCH APPROACH 
A research approach guides the researcher in the nature of data to be 
collected and the method of analysis. To accomplish the objectives of the current 
study quantitative research approach was chosen by the investigator.  
3.2 RESEARCH DESIGN 
Research design is overall plans for obtaining answers to the research 
questions or for testing the research hypothesis. The investigator has chosen the 
experimental research design. 
Pre-test, Post-test (before, after) Control group design. 
RE   O1   X1   O2 
RC                  O3    -   O4 
R - Randomization 
E - Experimental Group 
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C - Control Group 
X - Intervention 
O - Observation 
Table:1 Pretest- posttest (before, after) Control group design 
Group Pretest  O1 Treatment X Post testO2 
Experimental 
Group (Group-I) 
Hemoglobin level 
assessed 
50ml of orange juice 
with elemental iron 
Hemoglobin level 
assessed 
Control Group 
(Group-II) 
Hemoglobin level 
assessed 
Elemental iron alone Hemoglobin level 
assessed 
 
3.3 RESEARCH VARIABLES 
Variables included in the study are, 
Dependent Variable :      Haemoglobin level 
Independent Variable :  Elemental iron and orange juice 
Demographic Variables : Age, education, religion, family income, type of 
family, dietary pattern, birth order, toilet facility, 
etc.. 
3.4 SETTING OF THE STUDY 
The study was conducted in selected schools of Choolai, Chennai, 4 kms 
away from the College of Nursing, Madras Medical College, Chennai. It has 9 
zones and covers the population of 54,500. The College of Nursing, Madras 
Medical College provides curative and preventive care to the people through 
students belonging to Department. The setting was selected based on the feasibility 
of conducting the study, availability of sampling and proximity of setting to the 
investigator.  
3.5 POPULATION 
The study population comprises of adolescent girls (10-14 years) of age, in 
selected schools, Choolai. 
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3.6 SAMPLE 
A subset of the population was selected to participate in the study. The 
study sample comprised of adolescent girls who fulfilled the inclusion and 
exclusion criteria. 
3.7 SAMPLE SIZE 
In this study the sample size comprises of 60 adolescent girls in selected 
schools of Choolai, in which 30 were in experimental and 30 were in control 
group. 
3.8 SAMPLING TECHNIQUE 
Simple random sampling technique was used for the study. The researcher 
conducted a survey in the selected schools of Choolai, Chennai. The list of 
adolescent girls with anaemia  without any other diseases were  collected with the 
total of 93 adolescent girls, using lottery method 60 samples were selected  
(Experimental group 30 and Control group 30) from the sampling frame based  on 
the inclusion and exclusion criteria. 
3.9 CRITERIA FOR SAMPLE SELECTION 
Inclusion criteria 
 1. The early adolescent girls age group of 10-14 yrs. 
 2. The adolescent girls who were available at the time of data collection. 
 3. The adolescent girls who were willing to participate. 
 4. The adolescent girls with the haemoglobin level less than 12gm/dl. 
Exclusion criteria 
 1. The adolescent girls who were not willing to participate. 
 2. Who is having any systemic disease, bleeding disorder. 
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3.10 DEVELOPMENT AND DESCRIPTION OF THE TOOL 
A structured interview schedule was developed by the investigator, based on 
the objectives of the study and the tool was developed after an extensive review of 
literature, net sources and opinion of the experts in the field, journals and books. 
3.10.1 Description of the tool 
The instrument consists of three sections. The tool used in this study was an 
interview and observation schedule on haemoglobin for adolescent girls. 
Section-A: Demographic data of adolescent girls which consists of 9 questions  
such as age, education,  family income, religion, type of family, dietary pattern, 
birth order, toilet facility, wearing foot wear. 
Section-B: Menstrual history of the adolescent girls which consists of 5 questions 
such as age at menarche, menstrual cycle, associated with clots, frequency, and 
menstrual flow. 
Section-C: Observation schedule includes pre-test assessment of hemoglobin level 
of both experimental and control group and there after post interventional 
assessment of hemoglobin level for both the group. 
HEMOGLOBIN ASSESSMENT  
The investigator is to assess and record haemoglobin level before and after 
administration of Orange juice and T. Ferrous sulfate 335 mg. 
Table 2: Assessment of hemoglobin level 
Week/ Date Procedure 
Hemoglobin level in gm/dl 
Pre Test Post Test 
First week    
Day 1 Hemoglobin checked   
Second week    
Day  15 Hemoglobin checked   
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Results  
1) Maximum improvement in hemoglobin level :  up to 2g/dl 
2) Minimum  improvement in hemoglobin level :  up to 1g/dl 
3.11 ETHICAL CONSIDERATION 
Ethical consideration refers to a system of moral values that is concerned 
with the degree to which research procedure adheres to professional, legal and 
social obligations to study participants. 
The study objectives, intervention, and data collection procedures were 
approved by the research and ethical committee of the institution. Informed 
consent was obtained from parents of adolescent girls. The freedom was given to 
the client to leave the study at his/her will without assigning any reason. No routine 
work was altered or withheld. Confidentiality of the subject’s information was 
maintained. 
3.12 TESTING OF THE TOOL 
Content Validity 
The content validity refers to the degree to which an instrument measures 
what is supposed to measure. The content of the tool was validated by one Medical 
Expert, and one Community Health Nursing Expert. The expert’s suggestions were 
incorporated and the tool was finalized and used by the investigator for the main 
study. 
Pilot study 
The pilot study was conducted at selected schools at Choolai, Chennai, by 
obtaining prior permission from the authorities and conducted with ten adolescent 
girls, who fulfilled the inclusion criteria. The subjects who were used for the pilot 
study conducted were excluded for the main study.  The data related to the 
variables were collected. The pre and post assessment of hemoglobin level was 
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assessed to both the groups. Orange juice 50ml with elemental iron was given to 
the experimental group for 14 days daily by the investigator in person. Results 
were analyzed. The investigator found that the instrument was feasible to use and 
further no modifications were needed before the actual implementation of the 
study.   
Reliability of the tool 
The reliability of the tool was established by inter rater reliability method. 
The obtained reliability correlation coefficient was high (r=0.90). 
3.13 DATA COLLECTION PROCEDURE 
The study was conducted in selected urban schools of Choolai, Chennai, 
after obtaining permission from the Joint Commissioner, Corporation of Chennai, 
Assistant elementary education officer, and medical officer of the Choolai Health 
Post. A self-introduction was given by the investigator and the informed written 
consent was obtained from the parents of adolescent girls and benefits of orange 
were explained to the participants. The objectives and purpose of study was 
explained and confidentiality was maintained. Before starting the procedure  
T. Albendazole 400mg was given. The data collection procedure was done for a 
period of 4 weeks and the time taken for data collection from each adolescent girls 
was 10-15 mts and 5-10 mts for doing blood test for each girl and the investigator 
selected 60 samples (30 participants in experimental and 30 in the control group) 
by simple random sampling technique using lottery method based on the inclusion 
and exclusion criteria. Pretest haemoglobin level was assessed by sahli method in 
both groups, for experimental group 50 ml of orange juice with elemental iron was 
given in experimental group, elemental iron alone for control group in the 
afternoon after lunch daily in person for 14 days and post assessment was 
conducted on 15th day in both experimental and control group.  
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3.14 PLAN FOR DATA ANALYSIS  
Data analysis enables the researcher to reduce, summarize, organize, 
evaluate, interpret and communicate numerical information to obtain answer to 
research questions. Data analysis was done based on the objectives of the study. 
The data were analyzed using descriptive statistics like frequency distribution, 
percentage and inferential statistics like standard deviation, chi-square test, 
independent t-test, dependent t-test. The significant findings were expressed in the 
form of tables and figures. P<0.05 was considered statistically significant. 
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 Figure-2: Schematic representation of research methodology 
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CHAPTER-IV  
DATA ANALYSIS AND INTERPRETATION 
This chapter deals with the analysis and interpretation of collected data from 
60 samples of adolescent girls with anaemia to evaluate the effectiveness of orange 
juice with elemental iron on improvement of hemoglobin level among adolescent 
girls with anemia studying corporation schools at Choolai, Chennai. 
ORGANIZATION OF DATA 
The findings of the study were grouped and analyzed under the following sections. 
Section-A :  Frequency and percentage distribution of demographic variables, 
menstrual history of adolescent girls in the experimental and 
control group. 
Section-B :  Assessment of pre-test hemoglobin level among adolescent girls 
in experimental and control group.  
Section-C      :    Assessment of post-test hemoglobin level among adolescent girls 
in experimental and control group. 
Section-D  :  Compare the experimental and control group haemoglobin  among 
                           adolescent girls. 
Section-E      :   Effectiveness of orange juice with elemental iron comparing 
                           elemental iron supplementation alone. 
Section-F :   Association between the level of hemoglobin gain and their  
                          demographic variables, menstrual history in experimental and 
                          control group. 
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Section-A 
Table 3: Frequency and percentage distribution of adolescent girls 
demographic variables N=60 
Demographic variables Group 
  Group I Group II 
  N % n % 
Age 10 -12 yrs 13 43.3% 14 46.7% 
  13 -14 yrs 17 56.7% 16 53.3% 
Education 7th std  12 40.0% 13 43.3% 
  8th std 18 60.0% 17 56.7% 
Family income < Rs.1589 10 33.3% 9 30.0% 
  Rs.1590 -4726 14 46.7% 11 36.7% 
  Rs.4727 -7877 6 20.0% 10 33.3% 
Religion Hindu 20 66.7% 18 60.0% 
  Muslim 4 13.3% 5 16.7% 
  Christian 6 20.0% 7 23.3% 
Type of family Nuclear family 10 33.3% 12 40.0% 
  Joint family 20 66.7% 18 60.0% 
Dietary pattern Vegetarian 3 10.0% 2 6.7% 
  Non vegetarian 27 90.0% 28 93.3% 
Birth order One 6 20.0% 4 13.3% 
  Two 14 46.7% 16 53.3% 
  Three 8 26.6% 7 23.4% 
 > Three 2 6.7% 3 10.0% 
Toilet facility Yes 11 37.9% 14 46.7% 
  No 18 62.1% 16 53.3% 
 footwear-while 
going to the toilet 
Yes 13 43.3% 15 50.0% 
  No 17 56.7% 15 50.0% 
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The above table reveals the demographic variables of adolescent girls who 
were participated in this study, among the participants majority of them were 
belongs to the age group of 13-14 yrs, 56.7 %(17) in group I, 53.3%(16) in group 
II. According to the educational status majority of them were studying 8th std, 60.0 
%(18) in group I, 56.7%(17) in group II. Based on the family income most of them 
were having family income around Rs.1590-4726 in group I 46.7% (14), in group 
II 36.7% (11). Based on religion most of them belongs to Hindu, 66.7% (20)in 
group I, 60% (18) in group II. According to the type of family majority of them are 
in joint family, in group I 66.7% (20), in group II 60% (18). On dietary practice 
majority of them were practicing non vegetarian, 90% (27) in group I, 93.3% (28) 
in group II. Based on birth order majority of them were in second child, in group I 
46.7%(14), in group II 53.3%(16). In case of toilet facility in their house  majority 
of them was not having,  in group I 62.1% (18), in group II 53.3%(16). Majority of 
them were not wearing foot wear while going to toilet, in group I 56.7%(17), in 
group II half of them are not wearing 50.0%(15) and half of them are wearing 
50.0%(15). 
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                                               Figure-3: Frequency and percentage of Age distribution
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                                           Figure-4: Frequency and percentage of family income distribution 
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Figure5: Frequency and percentage of type of family 
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Figure-6: Frequency and percentage of birth order 
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Figure-7: Frequency and percentage of toilet facility                                             
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Table 4: Menstrual history of adolescent girls. 
Menstrual history 
Group 
Group I Group II 
N % n % 
Age at 
Menarche 
8 -10 yrs 9 30.0% 11 36.7% 
11 -12 yrs 19 63.3% 17 56.6% 
13 -14 yrs 2 6.7% 2 6.7% 
Menstrual 
cycles 
Regular 17 56.7% 19 63.3% 
Irregular 13 43.3% 11 36.7% 
Associated 
with clots 
Yes 11 36.7% 14 46.7% 
No 19 63.3% 16 53.3% 
Frequency 21 -35 days 22 73.3% 19 63.3% 
More than 35 
days 
8 26.7% 11 36.7% 
No of Days < 3days 6 20.0% 8 26.7% 
3 -7 days 20 66.7% 19 63.3% 
> 7 days 4 13.3% 3 10.0% 
   The above table reveals menstrual history of the adolescent girls who were 
participated in this study, among the participants majority of them attained 
menarche at the age group of 11-12 years in group I 63.3 %( 19), group II 56.6 % 
(17). In case of menstrual cycle most of them are had regular cycles, in group I 
56.7 %( 17), group II 63.3 %( 19). Menstrual flow associated with clots majority of 
them were not associated with clots, in group I 63.3 %( 19), group II 53.3 %( 16). 
Frequency of the menstrual cycle is majority of them are falling in 21-35 days, in 
group I 73.3 %( 22), group II 63.3 %( 19). Number of days in menstrual flow 
majority of them are getting 3-7 days, in group I 66.7 %( 20), group II 63.3 %( 19).  
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Figure-8: Frequency and percentage of age at menarche 
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Figure-9: Frequency percentage of menstrual cycle 
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Figure-10: Frequency and percentage of menstrual flow associated with clots 
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Figure-11: Frequency and percentage of frequency of menstrual flow 
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Figure-12:  Frequency and percentage of number of days of menstrual flow                                            
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                                           Section-B   
Table 5: Assessment of pretest  haemoglobin level among adolescent girls in 
experimental and Control group.  
 
Level of  
Hemoglobin 
 
Group I Group II 
    N 
    %     n     % 
Normal 
 
  0    0.0% 0   0.0% 
Mild anemia 
 13   43.3% 15 50.0% 
Moderate anemia 
 17   56.7% 15 50.0% 
Severe anemia 
 
  0     0.0% 0   0.0% 
                        
Total 30 100.0% 30 100.0% 
 
       The above table reveals that, the pretest level of haemoglobin among the 
adolescent girls both group I and group II. In Group I, 43.3 %( 13) were having 
mild anemia, 56.7% (17) were having moderate anemia. In Group II, 50.0% (15) 
were having mild anemia, 50.0 %( 15) were having moderate anemia.
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Figure-13: Frequency percentage of pretest  haemoglobin level 
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                                            Section C 
Table 6: Assessment of posttest level of hemoglobin among adolescent girls in 
experimental and Control group 
Level of  
Haemoglobin 
 
Group I Group II 
N 
     %    N      % 
Normal 
 
5 16.7%    0 0.0% 
Mild anaemia 
 
20 66.6%  19   63.3% 
Moderate anaemia 
 
5 16.7%  11   36.7% 
Severe anaemia 
 
0   0.0%    0  0.0% 
                        
Total 30 100.0%  30 100.0% 
            
          The above table reveals that, the posttest level of haemoglobin among 
adolescent girls both group I and group II. In Group I, 16.7% (5) were having a 
normal level of Haemoglobin, 66. 6%(20) were having mild anaemia, 16.7%(5) 
were having moderate anaemia. In Group II, 63.3%(19) were having mild anaemia, 
36.7% (11) were having moderate anaemia. 
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Figure-14:  Frequency percentage of posttest haemoglobin level 
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                                           Section-D 
Table 7: Comparison of group I and group II haemoglobin 
 No. of adolescent  
Girls 
Group I Group II Student’s  
Independent  t-test Mean SD Mean SD 
Pretest 30 9.84 0.95 9.96 0.88 t=0.50  P=0.61 
Posttest 30 10.98 0.86 10.44 0.90 t=2.38  P=0.02*  
 
* Significant at P≤0.05 ** highly significant at P≤0.01 *** very high significant at   
P≤0.001   
      The above table shows that, the haemoglobin level In pretest, Experimental 
group, the mean haemoglobin was 9.84gm/dl and control group the mean 
haemoglobin was 9.96 gm/dl, so the difference is 0.12 , this difference is small and 
it is not statistically significant difference, t=0.50P=0.61. In posttest, Experimental 
group, the mean haemoglobin was 10.98 gm/dl and control group the mean 
haemoglobin was 10.44 gm/dl level of haemoglobin, so the difference is 0.46, this 
difference is large and it is a statistically significant difference. Statistical 
significance was calculated using student‘s independent t-test t=2.38P=0.02* 
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Figure 15: Comparison of pretest and posttest haemoglobin level 
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Table 8:  comparison of pretest and posttest mean haemoglobin 
 No. of adolescent  
Girls 
PRETEST POSTTEST Student’s  
paired  t-test Mean SD Mean SD 
Group I 30 9.84 0.95 10.98 0.85 t=14.21P=0.001*** 
Group II 30 9.96 0.88 10.44 0.90 t=1.99P=0.05*  
 
* Significant at P≤0.05 ** highly significant at P≤0.01 *** very high significant at   
P≤0.001   
       The above table reveals that, comparison of  pretest, posttest haemoglobin 
level on an average, in Experimental group, the pretest mean haemoglobin was 
9.84gm/dl and the posttest mean haemoglobin was 10.98gm/dl,  P=0.001***, so it 
was statistically very highly significant. In the Control group, the pretest mean 
haemoglobin was 9.96gm/dl and the posttest mean haemoglobin was 10.44gm/dl, 
P=0.05*, so it was statistically significant. These results shows that, Orange juice 
with elemental iron supplementation was very highly significant compare with 
elemental iron supplementation alone. Hence the hypothesis H2: There will be a 
significant difference between pre and posttest mean haemoglobin among 
adolescent girls was accepted. 
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Table 9: Level of anemia between experimental and control group 
 Level of  anemia Experiment Control Chi square test 
N % n % 
Pretest Normal 0 0.0% 0 0.0% χ2=0.27 
P=0.60 DF=1 
 Not significant 
Mild anemia 13 43.3% 15 50.0% 
Moderate anemia 17 56.7% 15 50.0% 
Severe anemia 0 0.0% 0 0.0% 
                        Total 30 100.0% 30 100.0% 
Posttest Normal 5 16.7% 0 0.0% χ2=7.28 
P=0.03* DF=2 
Significant 
Mild anemia 20 66.6% 19 63.3% 
Moderate anemia 5 16.7% 11 36.7% 
Severe anemia 0 0.0% 0 0.0% 
                        Total 30 100.0% 30 100.0% 
 
* significant at P≤0.05  ** highly significant at P≤0.01  *** very high significant at   
P≤0.001   
             The above table reveals that, the level of anaemia in the experimental and 
control group,  In pretest, Group I, 43.3% (13) were having mild anaemia, 56.7 %( 
17) were having moderate anaemia. In Group II, 50.0% (15) were having mild 
anemia, 50.0 % (15) were having moderate anaemia. (χ2=0.27P=0.60 DF=1) it is 
statistically not significant.In posttest, Group I, 16.7% (5) were having normal 
Haemoglobin, 66.6% (20) were having mild anaemia, and 16.7% (5) were having 
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moderate anaemia. Group II, 63.3% (19) were having mild anaemia, 36.7% (11) 
were having moderate anaemia. (χ2=7.28P=0.03* DF=2) it is statistically 
Significance. Statistical significance was calculated using chi-square test. 
Section-E 
Table 10: Effectiveness of orange juice with elemental iron comparing  
               with elemental iron supplementation alone. 
Group  Test  Mean 
Score 
Mean difference  
with 95%  
Confidence interval 
Percentage difference from 
baseline 
with 95%  
Confidence interval 
Experiment  Pretest 9.84 1.14 (0.98-1.30) 
 
11.5 % (9.6%-13.2%) 
Posttest 10.98 
Control Pretest 9.96 
0.48(0.01—0.97) 
4.8 % (0.1%-9.7%) 
Posttest 10.44 
 
      The above table reveals that, the mean haemoglobin between experiment and 
control group, In experimental group, the pretest mean haemoglobin score was 
9.84 gm/dl, the posttest mean haemoglobin score was 10.98 gm/dl. The mean 
difference with 95% Confidence interval was 1.14, and the Percentage difference 
from baseline with 95% Confidence interval was 11.5%. In the control group, the 
pretest mean haemoglobin score was 9.96 gm/dl, the posttest mean haemoglobin  
score was 10.44 gm/dl. The mean difference with 95% Confidence interval was 
0.48, and the Percentage difference from baseline with 95% Confidence interval 
was 4.8%. These difference shows that, the effectiveness was more in orange juice 
with elemental iron than elemental iron supplementation alone. 
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Figure-16: Pretest and posttest mean hemoglobin
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                                                    Section -F 
Table 11: Association between level of Hemoglobin gain and demographic variables 
(Group I) 
Demographic variables Level of haemoglobin gain 
Total Chi square test 
  
Below 
average(<1.14) 
 
Above 
average(>1.14) 
  N % N % 
Age 10 -12 yrs 4 30.8% 9 69.2% 13 χ2=1.15P=0.28 
  13 -14 yrs 11 64.7% 6 35.3% 17 
Education 7th std 5 41.7% 7 58.3% 12 χ2=1.15P=0.28 
  8th std 10 55.6% 8 44.4% 18 
Family 
income 
< Rs.1589 8 80.0% 2 20.0% 10 
χ2=6.55P=0.04* 
  Rs.1590 - 4726 6 42.8% 8 57.2% 14 
  Rs.4727 -7877 1 16.7% 5 83.3% 6 
Religion Hindu 9 45.0% 11 55.0% 20 
χ2=4.86P=0.09   Muslim 4 100.0%     4 
  Christian 2 33.3% 4 66.7% 6 
Type of 
family 
Nuclear family 2 20.0% 8 80.0% 10 χ2=5.40P=0.02* 
  Joint family 13 65.0% 7 35.0% 20 
Dietary 
pattern 
Vegetarian 
    3 100.0% 3 χ2=3.33P=0.07 
  Non vegetarian 15 55.6% 12 44.4% 27 
Birth order One 4 66.7% 2 33.3% 6 
χ2=3.45P=0.33   Two 6 42.9% 8 57.1% 14 
  Three 3 37.5% 5 62.5% 8 
  > Three 2 100.0%     2 
Toilet 
facility 
Yes 7 63.6% 4 36.4% 11 χ2=1.01P=0.32 
  No 8 44.4% 10 55.6% 18 
Wearing -
foot wear 
 
Yes 8 61.5% 5 38.5% 13 χ2=1.22P=0.26 
  No 7 41.2% 10 58.8% 17 
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           The above table reveals that those in More income (χ2=6.55P=0.04*), nuclear 
families(χ2=5.40P=0.02*)  of adolescent girls gained more Hemoglobin. Statistical 
significance was calculated using chi square test. This study analysis revealed that there 
was a significant effect of elemental iron given with orange juice on improving blood 
haemoglobin level among adolescent girls. Hence the hypothesis H3: There will be 
significant association between the mean difference in haemoglobin level and a selected 
demographic variable among adolescent girls in experimental group was accepted. 
52 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure-17:  Association between levels of hemoglobin gain and their family income. 
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Figure-18: association between levels of haemoglobin gain and their type of family.
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Table 12: Association between level of Haemoglobin gain and menstrual 
history (Group I) 
Menstrual history Level of haemoglobin gain 
Total 
Chi 
square 
test 
  
Below 
average(<1.14) 
Above 
average(>1.14) 
  N % n % 
Age at 
Menarche 
8 -10 yrs 3 33.3% 6 66.7% 9 χ2=3.05 
P=0.22   11 -12 yrs 10 52.6% 9 47.4% 19 
  13 -14 yrs 2 100.0%     2 
Menstrual 
cycles 
Regular 5 29.4% 12 70.6% 17 χ2=6.65 
P=0.01** 
  Irregular 10 76.9% 3 23.1% 13 
Associated 
with clots 
Yes 8 72.7% 3 27.3% 11 χ2=3.58 
P=0.07 
  No 7 36.8% 12 63.2% 19 
Frequency 21 -35 days 8 36.3% 14 64.7% 22 χ2=6.14 
P=0.01**   More than 35 days 7 87.5% 1 12.5% 8 
No of Days < 3days 2 33.3% 4 66.7% 6 χ2=1.67 
P=0.43   3 -7 days 10 50.0% 10 50.0% 20 
  > 7 days 3 75.0% 1 25.0% 4 
* significant at P≤0.05  ** highly significant at P≤0.01  *** very high significant at   
P≤0.001   
      The above table elicits that, the association between hemoglobin gain and their 
menstrual history of adolescent girls. Those who had regular menstrual cycle 
(χ2=6.65 P=0.01**) and 21-35 days frequency (χ2=6.14 P=0.01**) of menstrual 
adolescent girls gain more Hemoglobin. Statistical significance was calculated 
using chi square test. 
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Figure-19:  association between levels of hemoglobin gain and their menstrual cycle.               
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Figure-20: association between levels of haemoglobin gain and their frequency of menstruation in days.                
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Table 13: Association between level of Hemoglobin gain and demographic 
variables (Group II) 
Demographic variables Level of haemoglobin gain 
Total Chi square test 
  
Below 
average(<0.48) 
Above 
average(>0.48) 
  n % n % 
Age 10 -12 yrs 6 42.9% 8 57.1% 14 χ2=0.53P=0.46 
  13 -14 yrs 9 56.3% 7 43.8% 16 
Education 7th std 7 53.8% 6 46.2% 13 χ2=0.13P=0.71 
  8th std 8 47.1% 9 52.9% 17 
Family 
income 
< Rs.2000 6 66.7% 3 33.3% 9 
χ2=1.47P=0.41   Rs.2001 -4000 5 45.5% 6 54.5% 11 
  Rs.4001 -
6000 4 40.0% 6 60.0% 10 
Religion Hindu 9 50.0% 9 50.0% 18 
χ2=0.34P=0.84   Muslim 2 40.0% 3 60.0% 5 
  Christian 4 57.1% 3 42.9% 7 
Type of 
family 
Nuclear 
family 6 50.0% 6 50.0% 12 χ2=0.00P=1.00 
  Joint family 9 50.0% 9 50.0% 18 
Dietary 
pattern 
Vegetarian 2 100.0% 0 0.0% 2 
χ2=2.14P=0.15 
  Non 
vegetarian 13 46.4% 15 53.6% 28 
Birth 
order 
One 3 75.0% 1 25.0% 4 
χ2=1.47P=0.69   Two 8 50.0% 8 50.0% 16 
  Three 3 42.9% 4 57.1% 7 
  > Three 1 33.3% 2 66.7% 3 
Toilet 
facility 
Yes 8 53.3% 7 46.7% 14 χ2=0.13P=0.71 
  No 7 46.7% 8 53.3% 16 
Wearing 
Cheppal-
Toilet 
Yes     8 53.3% 7 46.7% 15 χ2=0.13P=0.71 
  No  7 46.7% 8 53.3% 15 
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* significant at P≤0.05  ** highly significant at P≤0.01  *** very high significant at   
P≤0.001  
    The above table shows the association between level of hemoglobin gain and 
their demographic variables. None of the demographic variables associated with 
hemoglobin gain. Statistical significance was calculated using chi square test. 
Table 14: Association between level of Hemoglobin gain and Menstrual 
history (Group II) 
Menstrual history Level of haemoglobin gain 
Total 
Chi 
square 
test 
  
Below 
average(<0.48) 
Above 
average(>0.48) 
  N % n % 
Age at 
Menarche 
8 -10 yrs 3 27.3% 8 72.7% 11 χ2=3.75 
P=0.14   11 -12 yrs 11 64.7% 6 35.3% 17 
  13 -14 yrs 1 50.0% 1 50.0% 2 
Menstrual 
cycles 
Regular 7 36.8% 12 63.2% 19 χ2=3.59 
P=0.06 
  Irregular 8 72.7% 3 27.3% 11 
Associated 
with clots 
Yes 5 35.7% 9 64.3% 14 χ2=2.14 
P=0.14 
  No 10 62.5% 6 37.5% 16 
Frequency 21 -35 days 8 72.7% 11 27.3% 19 χ2=1.29 
P=0.25   More than 35 days 7 63.6% 4 36.4% 11 
No of Days < 3days 3 37.5% 5 62.5% 8 χ2=1.30 
P=0.52   3 -7 days 11 57.9% 8 42.1% 19 
  > 7 days 1 33.3% 2 66.7% 3 
* significant at P≤0.05  ** highly significant at P≤0.01  *** very high significant at   
P≤0.001   
     The above table shows the association between levels of hemoglobin gains and 
their menstrual history. None of the menstrual history associated with Hemoglobin 
gain. Statistical significance was calculated using chi square test. 
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CHAPTER-V 
RESULTS AND DISCUSSION 
Anaemia is one of the most widespread public health problems, 
especially in developing countries like India &has important health &welfare, 
social & economic consequences. These include impaired cognitive 
development, reduced physical work & in severe cases, an increased risk of 
mortality particularly during the perinatal period. There is also evidence that 
anaemia may result in reduced growth & increased morbidity. Given the 
magnitude of the problem, greater efforts are needed to develop & implement 
programs, both to prevent & to control anaemia. Research has shown that 
orange juice will enhance iron absorption thereby haemoglobin level 
increased the overall health also improved. To minimize the anaemia 
complications and to improve the quality of life of anaemia clients this 
experimental study was done. The purpose of the study was to evaluate the 
effectiveness of orange juice in improving of blood haemoglobin level among 
adolescent girls with anaemia. 
OBJECTIVES OF THE STUDY 
1. To assess the pre-test haemoglobin level among adolescent girls in the 
experimental and control group. 
2. To assess the post-test haemoglobin level among adolescent girls in the 
experimental and control group. 
3. To assess the effectiveness of elemental iron with orange juice in the 
experimental group and elemental iron alone in a control group of the 
adolescent girls. 
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4. To compare the pretest and posttest haemoglobin level among adolescent 
girls in the experimental and control group. 
5. To associate findings with the selected demographic variables among 
adolescent girls in the experimental group. 
MAJOR FINDINGS OF THE STUDY 
Frequency and percentage distribution of demographic variables of anemia 
among adolescent girls in experimental and control group are as follows: 
 Most of the adolescent girls in experimental group 56.7%(17) were in the 
age group of 13-14 years, and 43.3% (13) of the adolescent girls were in the 
age group of 10-12 years in the experimental group and 53.3%(16) were in 
the age group of 13-14 years and 46.7% (14) were in the age group of 10-12 
years in the control group.  
 On considering the educational status of the adolescent girls 60.0% (18) are 
studying 8thstd, and 40.0% (12) are studying 7thstd  in the experimental 
group and in the control group 56.7% (17) are studying 8thstd, and 
43.3%(13) are studying 7th std. 
 In case of family income 46.7%(14) were between Rs.1590-4726,33.3%(10) 
were <Rs.1589,20.0%(6) were between Rs.4727-7877 in experimental 
group, and 36.7%(11) were between Rs.1590-4726, 33.3%(10) were 
between Rs.4727-7877,30.0%(9) were <Rs.1589 in the control group. 
 On the basis  of religion majority of the adolescent girls in the experimental 
group 66.7%(20) were Hindus,20.0% (6)were Christians,   13.3% (4)were 
Muslims, and 60.0%(18) were Hindus, 23.3%(7) were Christians, 16.7%(5) 
in the control group. 
 Majority of the adolescent girls 66.7% (20) were joint family, 33.3% (10) 
were nuclear family in the experimental group, and 60.0% (18) were joint 
family, 40.0%(12) were nuclear family in the control group. 
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 The Majority of the adolescent girls follows a non vegetarian 90.0%(27), 
10.0%(3) were follows vegetarian in the experimental group, and 93.3%(28) 
were follows non vegetarian, 6.7%(2) were follows vegetarian in the control 
group. 
 On the basis of birth order majority of the adolescent girls 46.7%(14) were 
second order, 26.6%(8) were third order,20.0%(6) were first order, 6.7%(2) 
were above three in the experimental group, and  53.3%(16) were second 
order, 23.4%(7) were third order,13.3%(4) were first order, 10.0%(3) were 
above three in the control group. 
 Majority of them is not having toilet facility in their house 62.1%(18) were 
not having,37.9%(11) were having toilet facility in experimental group, and 
53.3%(16) were not having toilet facility, 46.7%(14) was having toilet 
facility in control group. 
 In experimental group, 56.7 %( 17) were using foot wear while going to the 
toilet, 43.3%(13) were not using foot wear while going to the toilet. whereas 
in control group, 50.0%(15) of them were using, 50.0%(15) of them were 
not using. 
Frequency and percentage distribution of menstrual history among adolescent girls 
in experimental and control group are follows: 
 Majority of them are attained menarche in the age group of 11-12 years    
63.3%(19) were in the age group of 11-12 years, 30.0%(9) were in the age 
group of 8-10 years, 6.7%(2) were in the age group of 13-14 years in 
experimental group, and 56.6%(17) were in the age group of 11-12 years, 
36.7%(11) were in the age group of 8-10 years, 6.7%(2) were in the age 
group of 13-14 years in the control group. 
 Regarding menstrual cycle 56.7%(17) were getting regular menstrual 
cycles, 43.3%(13) were getting irregular menstrual cycles in experimental 
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group, and 63.3%(19) were getting regular menstrual cycles, 36.7%(11) 
were getting irregular menstrual cycles in control group. 
 Menstrual flow associated with clots described as 63.3%(19) were not 
associated with clots, 36.7%(11) were associated with clots in experimental 
group, and 53.3%(16) were not associated with clots, 46.7%(14) were 
associated with clots in control group. 
 Frequency of menstrual cycle 73.3%(22) were getting between 21-35 days,   
26.7%(8) were getting more than 35 days in experimental group, and 
63.3%(19) were getting between 21-35 days, 36.7%(11) were getting more 
than 35 days in control group.  
 Regarding menstrual flow 66.7%(20) were getting 3-7 days, 20.0%(6) were 
getting <3 days, 13.3%(4) were getting >7 days in experimental group, and 
63.3%(19) were getting 3-7 days, 26.7%(8) were getting <3 days, 10.0%(3) 
were >7 days. 
The first objective of the study is to assess the pre-test level of haemoglobin 
among adolescent girls in experimental and control group 
The pretest level of haemoglobin among the adolescent girls both groups I 
and group II of the adolescent girls. In Group I, 43.3 %( 13) were mild anemia, 
56.7% (17) were having moderate anemia. In Group II, 50.0% (15) were mild 
anemia, 50.0 %( 15) were having moderate anemia. 
The above objective was supported by the following study Rajaratnam 
Jolly et al. (2000) Conducted study on prevalence of anemia they concluded that 
the prevalence of anemia was 44.8% with severe anemia being 2.1%, moderate 
6.3% and mild anemia 36.5%. 
The second objective of the study is to assess the post-test level of haemoglobin 
among adolescent girls in experimental and control group 
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          The posttest levels of haemoglobin among the adolescent girls both group I 
and group II of the adolescent girls. In Group I, 16.7%(5) were having a normal 
haemoglobin level, 66.6 %( 20) were mild anemia, 16.7%% (5) were having 
moderate anemia. In Group II, 63.3% (19) were mild anemia, 36.7 %( 11) were 
having moderate anemia. 
The third objective is to assess the effectiveness of orange juice with elemental 
iron in group I and elemental iron supplementation alone in group II of the 
adolescent girls. 
To see the effectiveness of orange juice, in experimental group, the mean 
haemoglobin level of pretest score was 9.84 gm/dl, the mean haemoglobin level of 
posttest score was 10.98gm/dl. The mean difference with 95% Confidence interval 
was 1.14, and the Percentage difference from baseline with 95% Confidence 
interval was 11.5%.In the control group, the mean haemoglobin level of pretest 
score was 9.96 gm/dl, the mean haemoglobin level of posttest score was 
10.44gm/dl. The mean difference with 95% Confidence interval was 0.48, and the 
Percentage difference from baseline with 95% Confidence interval was 
4.8%.These differences show that, the effectiveness was more, elemental iron 
given with orange juice than in elemental iron supplementation alone. 
The above objective was supported by the following study 
Amyzhu.et.al.,(2012)  conducted  on the  Evaluation and Treatment of Iron 
Deficiency Anemia as the first-line treatment for IDA, oral iron is safe, cost-
effective, and convenient. Ferrous sulfate and ferrous gluconate are the two 
preferred oral preparations of iron, given the low cost and good bioavailability of 
elemental iron. To optimize iron absorption, ferrous salts should be taken with 
orange juice, since iron is better absorbed in an acidic environment. Furthermore, 
ascorbic acid reduces the oxidation of ferrous to ferric iron. 
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The fourth objective is to compare the level of haemoglobin before and after 
administration of intervention. 
i) Comparison of group I and group II haemoglobin level: 
In pretest, Experimental group, the mean haemoglobin was 9.84gm/dl and 
control group the mean haemoglobin was 9.96 gm/dl, so the difference is 0.12, this 
difference is small and it is not statistically significant difference, t=0.50P=0.61. In 
posttest, Experimental group, the mean haemoglobin was 10.98 gm/dl and control 
group the mean haemoglobin was 10.44 gm/dl level of haemoglobin, so the 
difference is 0.46, t=2.38 and the p value is P=0.02* this difference is large and it 
is statistically significant difference. Statistical significance was calculated using 
student‘s independent t-test.  
ii) Comparison of pretest and posttest haemoglobin in group I and in group II: 
           Comparison of  pretest, posttest haemoglobin level on an average, in 
Experimental group, the pretest mean haemoglobin was 9.84gm/dl and the posttest 
mean haemoglobin was 10.98gm/dl,  P=0.001***, so it was statistically very 
highly significant. In the Control group, the pretest mean haemoglobin was 
9.96gm/dl and the posttest mean haemoglobin was 10.44gm/dl, P=0.05*, so it was 
statistically significant. These results shows that, Orange juice with elemental iron 
supplementation was very highly significant compared with elemental iron 
supplementation alone. Hence the hypothesis H2: There will be a significant 
difference between pre and posttest mean haemoglobin among adolescent girls was 
accepted. 
          The above objective was supported by the American society for clinical 
nutrition, (1979) measure iron absorption in children n=25 from meals containing 
apple juice or orange juice.  On two successive days, children consumed identical 
meals which included apple juice one day and orange juice on the other, in random 
order. Iron absorption was measured from red blood cell incorporation of the iron 
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stable isotopes 14 days later. Results shows Median iron absorption from the meal 
ingested with apple juice was 7.2%. Median iron absorption from the meal ingested 
with orange juice was 7.8%.They conclude orange is effective than apple. 
The fifth objective is to associate findings with the selected demographic 
variables among adolescent girls in the experimental group. 
The above table reveals that those in More income (χ2=6.55P=0.04*), 
nuclear families (χ2=5.40P=0.02*)  of adolescent girls gained more Hemoglobin. 
Statistical significance was calculated using chi square test. This study analysis 
revealed that there was a significant effect of elemental iron given with orange 
juice on improving blood haemoglobin level among adolescent girls. Hence the 
hypothesis H3: There will be significant association between the mean difference 
in haemoglobin level and a selected demographic variable among adolescent girls 
in experimental group was accepted. 
The above objective supported by the following study conducted by the 
National Health and Family Welfare Survey (2005-2006) 4465 adolescent girls 
from 5 districts the prevalence of anemia two-thirds were found in this 19% were 
moderate to severe. The anemia significance high in rural adolescent girls those 
belonging to the scheduled and tribes. There is a strong association in socio 
economic status, illiteracy in anemia. 
The assumption of the study was orange juice may have some effect on 
hemoglobin level is hereby accepted because the present study results also have 
proved that, in experimental group 43.3%(13) were mild anemia,56.7%(17) were 
moderate anemia of adolescent girls with below normal hemoglobin levels have 
improvement in hemoglobin level after the intervention of orange juice with 
elemental iron for 14 days, after intervention 16.7%(5) were having normal 
haemoglobin level, 66.6%(20)were having moderate anaemia, 16.7%(5) were 
having mild anaemia. 
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In control group 50.0%(15) were mild anemia, 50.0%(15) were moderate 
anemia of adolescent girls with below normal hemoglobin levels have 
improvement in hemoglobin level after given T.Ferrous sulfate 325 mg for 14 
days, In posttest 63.3%(19) were having mild anaemia, 36.7%(11)were having 
moderate anaemia. Even though the hemoglobin gain occurred in control group 
also, compared with experimental group it is minimal. 
The overall findings of the study showed that the orange juice was effective 
iron will absorbed easily in acidic environment and also orange juice is tasty to 
drink thereby improving the level of hemoglobin on anemia among adolescent girls 
in experimental group. Thus as a community health nurse the researcher has 
educated the adolescent girls about the benefits of orange juice at the end of the 
study. 
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CHAPTER-VI 
6.1 Summary of the study 
Iron deficiency anemia will be prevented by adequate dietary intake. Iron is 
one of the micronutrient. It is used for formation of haemoglobin, oxygen 
transportation, brain development, regulation of body temperature and muscle 
activity. When the iron is decreased in human body, it is called as iron deficiency. 
Iron deficiency is the most common etiological factor in anemia. The decreased 
hemoglobin level is called as iron deficiency anemia. 
According to the World Health Organization, iron deficiency is the number 
one nutritional disorder in the world. They can be largely avoided by taking simple 
precautions and proper control of the disease which would certainly make it 
possible to lead a normal, active and healthy life.  
Objectives of the study are: 
1. To assess the pre-test haemoglobin level among adolescent girls in the 
experimental and control group. 
2. To assess the post-test haemoglobin level among adolescent girls in the 
experimental and control group. 
3. To assess the effectiveness of elemental iron with orange juice in the 
experimental group and elemental iron alone in a control group of the 
adolescent girls. 
4. To compare the pretest and posttest haemoglobin level among adolescent 
girls in the experimental and control group. 
5. To associate findings with the selected demographic variables among 
adolescent girls in the experimental group. 
       The assumption of the study was orange juice may have some effect on 
improvement in the level of hemoglobin among adolescent girls. 
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       Extensive review of literature, investigator’s professional experience and 
expert guidance from the field of community health nursing lead the investigator to 
design the methodology to develop the tool for data collection. 
Literature review was done on the present study and presented in the following 
headings: 
1) Literature related to prevalence and incidence of anemia. 
2) Literature related to factors influencing iron absorption. 
3) Literature related to treatment of anemia. 
4) Literature related to the effectiveness of orange juice with elemental iron 
supplementation 
The investigator had developed a conceptual frame work based on modified 
Model of Wiedenbach’s helping Art of Clinical Nursing Theory (1964). It has 3 
components which includes pre assessment as identification, providing orange 
juice with elemental iron on experimental group, elemental iron alone in control 
group as ministration, the effectiveness of orange juice as the validation of the 
system. The modified framework portrays that modifying factor such as orange 
juice enhances absorption of iron thereby increases the hemoglobin level among 
adolescent girls as part of dietary nursing intervention. 
The present study was an experimental study. The research design was pre-
test post-test design. By using simple random sampling technique 60 adolescent 
girls between the age group of 10-14 years were selected (30 in experimental group 
and 30 in control group) as study samples. The study was conducted in the selected 
schools of choolai, Chennai, which is situated 4 kms from College of Nursing, 
Madras Medical College, Chennai. The tool developed and used for data collection 
was structured interview and observation schedule. The content validity of the tool 
was obtained from a medical expert and nursing experts. The tool was reliable and 
feasible. The reliability of the tool was established by inter rater reliability method. 
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Data collected from the accessible population based on inclusion and exclusion 
criteria. Samples were selected by simple random sampling method. Pretest level 
of hemoglobin checked in experimental and control group before intervention. 50 
ml of orange juice given with elemental iron to experimental group for 14 days 
daily in the afternoon after lunch by the researcher in person. Post interventional 
levels of haemoglobin were assessed by hemoglobin meter and the results were 
analyzed using inferential and statistical analysis. 
6.2 Major findings of the study 
Frequency and percentage distribution of demographic variables on anemia 
among adolescent girls in experimental and control group are follows: 
 Most of the adolescent girls in experimental group 56.7%(17) were in the 
age group of 13-14 years, and 43.3% (13) of the adolescent girls were in the 
age group of 10-12 years in the experimental group and 53.3%(16) were in 
the age group of 13-14 years and 46.7% (14) were in the age group of 10-12 
years in the control group.  
 On considering the educational status of the adolescent girls 60.0% (18) are 
studying 8th std, and 40.0% (12) are studying 7th std  in the experimental 
group and in the control group 56.7% (17) are studying 8th std, and 
43.3%(13) are studying 7th std. 
 In case of family income 46.7%(14) were between Rs.1590-4726,33.3%(10) 
were <Rs.1589,20.0%(6) were between Rs.4727-7877 in experimental 
group, and 36.7%(11) were between Rs.1590-4726, 33.3%(10) were 
between Rs.4727-7877,30.0%(9) were <Rs.1589 in the control group. 
 On the basis  of religion majority of the adolescent girls in the experimental 
group 66.7%(20) were Hindus,20.0% (6)were Christians,   13.3% (4)were 
Muslims, and 60.0%(18) were Hindus, 23.3%(7) were Christians, 16.7%(5) 
in the control group. 
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 Majority of the adolescent girls 66.7% (20) were joint family, 33.3% (10) 
were nuclear family in the experimental group, and 60.0% (18) were joint 
family, 40.0%(12) were nuclear family in the control group. 
 Majority of the adolescent girls follows non vegetarian 90.0%(27), 
10.0%(3) were follows vegetarian in the experimental group, and 93.3%(28) 
were follows non vegetarian, 6.7%(2) were follows vegetarian in the control 
group. 
 On the basis of birth order majority of the adolescent girls 46.7%(14) were 
second order, 26.6%(8) were third order,20.0%(6) were first order, 6.7%(2) 
were above three in the experimental group, and  53.3%(16) were second 
order, 23.4%(7) were third order,13.3%(4) were first order, 10.0%(3) were 
above three in the control group. 
 Majority of them is not having toilet facility in their house 62.1%(18) were 
not having,37.9%(11) were having toilet facility in experimental group, and 
53.3%(16) were not having toilet facility, 46.7%(14) were having toilet 
facility in control group. 
 In experimental group 56.7 %( 17) were using foot wear while going to the  
toilet, 43.3%(13) were not using foot wear while going to the toilet, whereas 
in control group 50.0%(15) of them were using, 50.0%(15) of them were 
not using. 
Frequency and percentage distribution of menstrual history among adolescent girls 
in experimental and control group are follows: 
 Majority of them are attained menarche in the age group of 11-12 years    
63.3%(19) were in the age group of 11-12 years, 30.0%(9) were in the age 
group of 8-10 years, 6.7%(2) were in the age group of 13-14 years in 
experimental group, and 56.6%(17) were in the age group of 11-12 years, 
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36.7%(11) were in the age group of 8-10 years, 6.7%(2) were in the age 
group of 13-14 years in the control group. 
 Regarding menstrual cycle 56.7%(17) were getting regular menstrual 
cycles, 43.3%(13) were getting irregular menstrual cycles in experimental 
group, and 63.3%(19) were getting regular menstrual cycles, 36.7%(11) 
were getting irregular menstrual cycles in control group. 
 Menstrual flow associated with clots described as 63.3%(19) were not 
associated with clots, 36.7%(11) were associated with clots in experimental 
group, and 53.3%(16) were not associated with clots, 46.7%(14) were 
associated with clots in control group. 
 Frequency of menstrual cycle 73.3%(22) were getting between 21-35 days,   
26.7%(8) were getting more than 35 days in experimental group, and 
63.3%(19) were getting between 21-35 days, 36.7%(11) were getting more 
than 35 days in control group.  
 Regarding menstrual flow 66.7%(20) were getting 3-7 days, 20.0%(6) were 
getting <3 days, 13.3%(4) were getting >7 days in experimental group, and 
63.3%(19) were getting 3-7 days, 26.7%(8) were getting <3 days, 10.0%(3) 
were >7 days. 
 The pretest level of haemoglobin among the adolescent girls both groups I 
and group II of the adolescent girls. In Group I, 43.3 %( 13) were mild 
anemia, 56.7% (17) were having moderate anemia. In Group II, 50.0% (15) 
were mild anemia, 50.0 %( 15) were having moderate anemia. 
 The posttest levels of haemoglobin among the adolescent girls both group I 
and group II. In Group I, 16.7% (5) were having normal level of 
Hemoglobin, 66. 6% (20) were having mild anemia, 16.7% (5) were having 
moderate anemia. In Group II, 63.3% (19)were having mild anemia, 36.7% 
(11) were having moderate anemia.     
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 Comparison of haemoglobin in group I and group II, In pretest, 
Experimental group, the mean haemoglobin was 9.84gm/dl and control 
group the mean haemoglobin was 9.96 gm/dl, so the difference is 0.12 , this 
difference is small and it is not statistically significant difference, 
t=0.50P=0.61. In posttest, Experimental group, the mean haemoglobin was 
10.98 gm/dl and control group the mean haemoglobin was 10.44 gm/dl level 
of haemoglobin, so the difference is 0.46, this difference is large and it is 
statistically significant difference. Statistical significance was calculated 
using student‘s independent t-test t=2.38P=0.02* 
 Comparison of pretest and posttest  haemoglobin,In Experimental group, the 
pretest level of mean haemoglobin was 9.84gm/dl and the posttest level of 
haemoglobin was 10.98gm/dl, the statistical significance was calculated by 
Student’s paired t-test, the p value was P=0.001***, so it was statistically 
very highly significant. In Control group, the pretest level of mean 
haemoglobin was 9.96gm/dl and the posttest level of mean haemoglobin 
was 10.44gm/dl, the statistical significance was calculated by Student’s 
paired t-test, the p value was P=0.05*, so it was statistically significant. 
These results indicate that, Orange juice with elemental iron 
supplementation was very highly significant compare with elemental iron 
supplementation alone.  
 In experimental group, the mean haemoglobin level of pretest score was 
9.84 gm/dl, the mean haemoglobin level of posttest score was 10.98 gm/dl. 
The mean difference with 95% Confidence interval was 1.14, and the 
Percentage difference from baseline with 95% Confidence interval was 
11.5%. In control group, the mean haemoglobin level of pretest score was 
9.96 gm/dl, the mean haemoglobin level of posttest score was 10.44 gm/dl. 
The mean difference with 95% Confidence interval was 0.48, and the 
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Percentage difference from baseline with 95% Confidence interval was 
4.8%. These difference shows that, the effectiveness was more in orange 
juice with elemental iron than elemental iron supplementation alone. 
 The overall findings of the study showed that the orange juice was effective 
to improve the level of hemoglobin on anemia among adolescent girls in 
experimental group. Thus as a community health nurse the researcher has 
educated the adolescent girls about the benefits of orange juice at the end of 
the study. 
 In this study it was found that among adolescent girls in the experimental 
group with more income, nuclear  family, regular menstrual cycles, 
frequency of menstruation is between 21-35 days are gained hemoglobin 
level  than others, and there is no significant association with the control 
group. 
6.3 IMPLICATIONS OF THE STUDY 
The implications of this study can be seen in areas of nursing practice, nursing 
education, nursing administration and nursing research. 
NURSING PRACTICE 
 The community health nurses have a vital role in providing information for 
all the adolescent population. 
 The community health nurse as a service provider should periodically 
organize and conducts mass education program regarding iron deficiency 
anemia awareness. 
 Orange fruit is locally available and palatable to eat and have high vitamin 
C content and enhances in iron absorption thereby increasing hemoglobin 
level, the community health nurse must implement information education 
and communication (IEC) to create awareness to the community on the 
benefits of orange and other vitamin C fruits. 
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NURSING EDUCATION 
 As a nurse educator, we must strengthen the concept of non- 
pharmacological methods for management of anemia. 
 Nursing education should emphasize more on preparing the nurses to impart 
current changes in health information and to update the knowledge in all 
fields. 
 Nursing curriculum to be equipped with knowledge regarding various health 
information. 
 
 
NURSING ADMINISTRATION 
 The community health nurse as an administrator should design formal 
teaching programme on adolescent anemia and its prevention using 
pharmacological and various non-pharmacological methods in improving 
blood hemoglobin level. 
 The nurses posted in the Primary Health Centers for control and prevention 
of non-communicable disease should take active part in identifying the risk 
peoples and preventing the occurrence of disease in its earlier stage. 
 She should organize for adolescent anaemia camps collaboration with 
nursing students attending the Primary Health Centre and along with other 
NGO’S and it should be properly communicated to the public through mass 
media. 
NURSING RESEARCH 
 Nurses should conduct periodic review of research findings and disseminate 
the findings through conferences, seminars and publication in professional, 
national and international journals and in the web site also. 
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6.4 RECOMMENDATIONS 
 The same study could be conducted in a large sample to generalize the 
results. 
 The study could be replicated in different settings with similar facilities. 
 A similar study could be conducted by using Solomon four group design. 
 A comparative study can be conducted in adolescent girls and adolescent 
boys. 
 The study could be conducted with measuring other biological parameter. 
e.g. Serum Ferritin level.  
 The study could be conducted with other available local resources e.g. 
Guava, Lemon, Gooseberry. 
 The adolescent children should be educated by means of mass health 
awareness programs on adolescent anaemia 
6.5 CONCLUSION 
Adequate level of hemoglobin is very essential for every healthy person. 
Administration of orange juice and elemental iron supplementation is simple and 
easy to implement and most acceptable method for anemic clients. The finding of 
the study supports this intervention for girls with anemia which is best intervention 
to promote hemoglobin level. The clinical and community health nurse should 
understand the importance of hemoglobin level among adolescent girls and to 
attend to the girls with anemia with these types of natural treatment modalities. 
 
                                              
 
76 
 
 
REFERENCES 
BOOKS 
1)Abdellah, F.G., Levin, E, (1979), Better patient care through nursing researched, 
(6th ed), New York. Macmillan Publishing company. 
2) Ann. M,(2002), Nursing theories and their work, (3rd  ed), Philadelphia. mosby 
publication. 
3) Banerjee, S.R., (1995), Community and social paediatrics, (91st ed), new delhi, 
jaypee brothers publications. 
4) Basavanthappa, B.T., (1998), Community health nursing, (6th ed),New Delhi, 
Jaypee Brothers Publications. 
5) Basavanthappa, B.T., (2009), Nursing resaerch, (4th ed),New Delhi, Jaypee 
Brothers Publications. 
6) Dhaar GM, Rabbani I, (2008), Foundations of Community Medicine, (2nd ed), 
New Delhi, Elsevier publication. 
7) Dorothy, R. Marlow.,(1998), Text book of paediatric nursing, (6th ed), 
Philadelphia, W.B.saunders company, 378-340,1133-1136. 
8) Dr. U.N.Panda, (2007), Hand book of Paediatrics, New Delhi, CBS publisher. 
9) Ghai.O.P., (1993), Essentials of paediatrics, (3rd ed), New Delhi, Interprint 
publishers, 214-215. 
77 
 
10) Ghosh, B.N.,(1993),Hygienic and public health,(14th ed), Calcutta, Scientific 
publications,191-193. 
11) Gupta, (2000), S.P.Statistical method, (5th ed), New Delhi, sultan chand 
publications. 
12) Indian Academy of Paediatrics, ,(2007), Text book of Paediatrics, (4th ed), New 
Delhi, Jaypee brother publications. 
13) K.Park., (2011), Text book of preventive and social medicine, (21st ed), 
Jabalpur, Jaypee brothers publication. 
14) Polit D.F, Hugler, B.P., (2000), Nursing research,(6th ed), New York, 
J.P.Lippincott & company. 
15) Rao, K.S., (2005), An introduction to community health nursing, (3rd ed), 
Chennai, B.I.publications. 
16) Stanhope, (2008), Community health nursing, (7th ed), Philadelphia, Elsivier 
publication. 
17) Sumathi, (2004), Fundamentals of food and nutrition research and diet therapy, 
(5th ed), New Delhi, International publication. 
18)Sundar Lal., (2009),Text book of Community Medicine, New Delhi, CBS 
publisher. 
19) Suraj Gupta, (1977), The short text book of paediatrics, (7th ed), New Delhi, 
Jaypee Brothers publication. 
20) Swaminathan.DR.M., (2008), Advanced Text book on Food and Nutrition, 
Bangalor,  Bappco Publisher publications. 
78 
 
21) Talboot, KL.A, (1995), Principles and practice of nursing research, (16thed), 
Missouri, Mosby Publications. 
22)Wongs, (2009), Essentials of Paediatric Nursing, (8th ed), India, Mosby 
publisher. 
JOURNALS 
1) Ahmed F, Anaemia and iron deficiency among adolescent school girls, Europian 
journal of clinical nutrition, 2000, 54(9), page no: 678-683. 
2) Anne C Looker, Prevalence of iron deficiency, The journal of American medical 
association, March 1997, 277(12), Page no: 973-975. 
3) Aswathis, Pande, V.K, Prevalence of malnutrition and intestinal parasites in 
preschool children in lucknow, The Journal of Indian Pediatrics, 35(9), page no: 
34-36. 
4) Chandrasekar.K,  Indian journal of public health Research & Development, 
prevalence of anaemia among adolescent girls in urban areas, 2011, 2 (1), page 
no;111-113. 
5) Chaudhry SM, “A study of Anemia among Adolescent Females” in the urban 
area of Nagpur in India,  Journal of Community Medicine, October 2008, Volume 
33, Page No: 243-245. 
6) Choudhry N, “Iron Deficiency Anemia among Adolescent Girls”, Nagoya 
Journal of Medical Science, February 2009, Page No: 39-49. 
7) Deshmuk P.R, “Effectiveness of Weekly Supplementation of Iron to Control 
Anemia among Adolescent Girls”, published in the Journal of Health Population 
and Nutrition, March 2008, Volume 26, Page No: 74-78. 
79 
 
8) Dimri,G.P, Physical work capacity of Indian adolescent girl, Indian journal of 
nutrition and dietetics, 43(23), page no: 392. 
9) Hilary M, Improving dietary intake to prevent anaemia in adolescent girls 
through community kitcherns, The journal of nutrition, 5th February 2000, page 
no:459-467. 
10)  Kramipour R, “Prevalence of Iron Deficiency Anemia among Adolescent 
School Girls” form Kermanshah, western Iran, published in the Journal of 
Haematology, December 2008, Volume 13, Page no: 352-355. 
11) Mittal.M, International journal of pharmacy and pharmaceutical sciences, An 
intervention on iron deficiency anaemia, august 2010, 3(1), page no: 311-312. 
12) National journal of community medicine, Prevalence of anaemia among 
adolescent girls in an urban slum, March 2012, 3(1), Page no: 211. 
13) Pathak P,  Prevalence of iron,vitamin A and iodine deficiencies amongst 
adolescent pregnant mothers. Indian Journal of  Paediatrics, 2003, 70, page no: 
299-301. 
14) Rawat. C.M.S, Indian journal of community medicine, Socio-Demographic 
correlates of Anaemia among adolescent girls rural area, 2001, 26 (4), page no: 
15) Rohini, nutritional intervention for iron and Vitamin A deficient school 
children, The Indian journal of nutrition and dietetics, 42(46):51-52. 
16) Sen A “Deleterious Functional Impact of Anemia among Adolescent School 
Girls”, The Journal of Indian Paediatrics,  March 2006, volume 43, Page No: 219-
226. 
80 
 
17) Sanjeev M Choudry, A study among adolescent females, Indian journal of 
community medicine, October (2008),33(4), page No:243-245.  
18) Sheshadri, S, Weekly supplementation of iron in rural areas, Indian journal of 
paediatrics, 22(14):25-26. 
19) Shilpa S. Biradar, Prevalence of anaemia among adolescent girls, Journal of 
clinical and diagnostic research, may 2012, 6(4), Page no:372-377. 
20) Srijaya, M, Energy balance in selected anaemic adolescent girls, National 
medical journal, 51(21):42. 
21) Shobha S, Efficacy of twice weekly iron supplementation in anemic adolescent 
girls, Indian journal of Paediatrics, 2003, 40 page no: 1186-90. 
22) Tatala SR, “Risk Factors for Anemia in School Children” in Tanga region, 
Tanzania, published in the Tanzan Journal of Health,October 2008, volume 
10,Page No: 189-202. 
23) Thankachan, Influence of family’s vegetable cultivation on prevalence of 
anaemia among adolescent girls, National medical journal of India, 21(34), page 
no:23.  
24) Toteja G.S.Singh, Journal of community medicine, Prevalence of anaemia 
among adolescent girls and pregnant women in 16 districts, December 2006, Page 
no:311-315. 
25) Tussing-Humphreys LM, “Excess Adiposity and Iron Deficiency Anemia in 
Female Adolescents”, published in the Journal of American Dietary Association, 
February 2009, Volume 109, Page No:297-302. 
81 
 
26) Yon Ho Choe, MD, Helicobacter pylori-associated iron-deficiency anemia in 
adolescent female athletes, The journal of paediatrics, July 2001, Page No: 100-
104. 
WEBSITES: 
www. indian journals.com 
www. incmindia.org 
www.ijppsjournal.com 
www.indmedica.com 
www.who.in 
www.ingentaconnect.com 
www.bing.com 
www.ncbi.nlm.nih.gov 
www.anaemia .com 
 
  
 
 
PROCEDURE 
PREPARATION OF ORNGE JUICE 
 
Definition 
           This is a juice prepared from oranges. 
Purpose 
           Orange is containing high Vit C which will enhance easy absorption of iron. 
Preparation of the client 
              Explain the procedure to the adolescent girls, and explain about the action of 
Orange Juice. 
Sources of Orange Juice 
From Fresh Oranges       
Preparation of Orange Juice                 
Extract 50 ml of juice from fresh Oranges, given Post lunch daily for 14 days. 
Action of Orange Juice                 
Orange has remedy to various health problems like easy absorption of iron, 
healthy skin, improve the immune system etc.. Orange juice is taken with iron to promote 
health, as this helps to absorb iron easily because of their acidic in nature.  
Documentation 
Record the procedure with date and time.  
 
RESEARCH TOOL 
PART - A 
DEMOGRAPHIC DATA 
      INSTRUCTIONS: 
• Please be frank and free in answering the question. 
• Read each item carefully and answer all the questions. 
• Answers will be used only for research purpose and will be confidential. 
• Please put a tick mark at the appropriate option. 
• Please return back the questionnaire after answering all the questions. 
 
S.No     …………. 
Name    …………..  
1. Age in years  
a. 10-12                            b. 13-14           
 
2. Educational status in standard 
 a. 7th                    b. 8th                
 
3. Family income per month in rupees 
a. <Rs.1589                  b. 1590-4726 
c. 4727-7877                            d. 7878-11386 
4. Religion 
 a. Hindu               b. Muslim    
 c. Christian               d. Others 
5. Type of family 
a. Nuclear family              b. Joint family       
 
 
6. Dietary pattern 
a. Vegetarian                         b. Non vegetarian                 
           c. Mixed 
 
7. Birth order 
a. One                b. Two 
c. Three               d. Three and above 
 
8.  Whether toilet facility is available in your house 
           a. Yes                                             b. No 
 
9. While going to toilet you wear footwear  
           a. Yes                                             b. No   
 
 
 
 
 
                                                              
                                                      
 
 
                                                                 
 
 
 
                                                                PART-B 
 
MENSTRUAL HISTORY 
10. Age at menarche in yrs 
a. 8- 10                 b.11-12                           
          c.13-14 
 
11. Menstrual cycle 
a. Regular                                       b. Irregular 
 
12. Whether associated with clots? 
          a. Yes                                              b. No 
 
13. Frequency of menstrual cycle 
          a. 21-35 days                                  b. Before 21 days           
          c. More than 35 days 
 
14. Days of menstrual flow 
a. Below 3 days        b. 3-7days  
c. Above 7 days 
          
               
                                        
 
                                                  
                                                 
                                                        PART – C 
LEVEL OF ANEMIA 
 
 
 
 
 
 
 
 
 
 
                                              
                                                                                         By- WHO, UNICEF, 1998. 
 
 
 
 
 
 
 
 
 
 
 
Ranges of hemoglobin in adolescent girls Anemic range 
12g/dl & above Normal 
<  12g/dl anemia 
10 – 11.9g/dl Mild anemia 
07 – 9.9g/dl Moderate anemia 
< 07g/dl Severe anemia 
                           வனாதா 
                          ப
  -  அ 
               
ேசாதைனயாள
 எணைக .................. 
ெபய   .................................................... 
1. வய(வட கள!")  
அ. 10 – 12                                                                     ஆ. 13 -14 
2.  க"வத'தி 
அ. 7ஆ* வ'+,                                                  ஆ. 8ஆ* வ'+,                                 
3. '/*ப மாத வமான* 
அ. <2000 2                                                              ஆ. 2001-4000 2 
இ. 4001-8000 2                                                        ஈ. 8001-10000 2 
  உ. >10000 2 
4. மத* 
அ.இ7                                                                     ஆ.89:* 
இ.கி9வ                                                         ஈ.ம;றைவ 
5. '/*பவைக 
அ. தன!'/*ப*                  ஆ. >?/'/*ப* 
 
 
 
6. உண 8ைற 
அ .ைசவ உண உபவ                             ஆ .அைசவ உணஉபவ  
     இ .இர/* கல7 உபவ  
7. '/*பதி" உள 'ழ7ைதகள! எணைக 
  அ  .ஒD                                                     ஆ  .இர/  
இ   .ED                    ஈ .ED' ேம"  
8. உ க வ F?G" கழிவைற வசதி உளதா? 
அ  .ஆமா*                    ஆ .இ"ைல  
9. நF க கழிவைற' ெச"I* ேபா காலன! அண7  
  ெச"வ Fகளா? 
அ  .ஆமா*                    ஆ .இ"ைல  
 
 
                    
 
 
 
 
                            
 
    
ப
 – ஆ 
மாதவடாJ Kழ;Lசி ப;றிய வவர* 
10. பவ* அைட7த வய வட கள!" 
அ .8 – 10                                                                       ஆ .11 -12 
இ.13-14 
11. மாதவடாJ Kழ;சி 
 அ  .சதாரனமாக                     ஆ .அசதாரனமாக  
12.மாதவடாJ Kழ;சியேபா இரத+ேபா'ட க?G கல7 
   வமா? 
 அ  .ஆமா*                         ஆ .இ"ைல  
13. எதைன நா?கM' ஒ 8ைற மாதவடாJ Kழ;சி    
   நைடெபD*? 
அ.21-35 நா?கM' ஒ 8ைற                ஆ.21 நா?கM' 8 
இ.35 நா?கM' ப 
14. உதிர+ேபா' ெச"I* நா?க 
  அ.3 நா?கM' 'ைறவாக                           ஆ.3-7 நா?க 
ஈ.7 நா?கM' ேம" 
 
 
 
 
 
 
 
 
 
 
 
